ACE

Hyderabad | Delhi | Bhopal |Pune | Bhubaneswar | Bengaluru | Lucknow | Patna | Chennai | Vijayawada | Visakhapatnam | Tirupati

H.O: 204, Il Floor, Rahman Plaza, Opp. Methodist School, Abids, Hyderabad-500001.
Ph: 040-23234418, 040 -23234419 , 040-23234420, 040-24750437

IN: Instrumentation Engineering

General Aptitude:

OneMark Questions(Q01-05)

01.

The cost of 7 pens, 8 pencils and 3
sharpeners is Rs 20. The cost of 3 pencils,
4 sharpeners and 5 erasers is Rs 21. The
cost of 4 pens, 4 sharpeners and 6 erasersis
Rs 25. The cost of 1 pen, 1 pencil, 1
sharpener and 1 eraser is (Rs)

Ans. 6
Sol: Let the costs of pens, pencil, eraser and

02.

sharpener be pn, pp, € and s respectively
Given

7pn+ 8pp+ 3s=20

3pp +4s+5e=21

4p, + 4s+ 6e =25

Adding al three equations

11p, + 11pp+ 11s+ 11e =66

S Apnt+1pyt1s+1e=6

Sentence Completion:

Although some think the terms "bug" and
"Insect" are ------- , the former term actually
refersto ------- group of insects.

(A) paradle - anidentical

(B) precise - an exact

(C) interchangeable - particular

(D) exclusive - a separate.

Ans: (C)
Sol: The word "although" indicates that the two

parts of the sentence contrast with each

other: although most people think about the
teems "bug" and "insect" one way,
something else is actually true about the
terms. Choice (C) logically completes the
sentence, indicating that while most people
think the terms are "interchangeable,” the
term "bug" actually refers to a "particular"
group of insects.

03. Sentenceimprovement:
Underestimating its value, breakfast is a
meal many people skip.
(A) Underestimating its value, breakfast is
amea many people skip
(B) Breakfast is skipped by many people
because of their underestimating its
value
(C) Many people, underestimating the
value of breakfast, and skipping it.
(D) Many people skip breakfast because
they underestimate its value.
Ans: (D)

Sol: The problem with this sentence is that the

opening phrase "underestimating its value"
modifies "breakfast,” not "people." The
order of the words in the sentence in choice
(D) does not have this problem of a
misplaced modifying phrase. Choice (D)
aso clarifies the causal relationship
between the two clauses in the sentence.
None of the other choices convey the
information presented in the sentence as
effectively and directly as choice (D).
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04. Spottheerror, if any:
If I were her / 1 would accept / his offer

(A) If I were her (B) I would accept
(C) his offer (D) No error
Ans. (A)

Sol: Rule we should use Subjective case of
pronoun after BE forms...am, is, are was
were.,, has been, have been, had been.

Her is an objective case ---
If | were she. is correct

05. Kishenkant walks 10 kilometres towards
North. From there, he walks 6 kilometres
towards south. Then, he walks 3 kilometres
towards east. How far and in which
direction is he with reference to his starting
point?

(A) 5 kilometres, West Direction

(B) 5 kilometres, North-East Direction
(C) 7 kilometres, East Direction

(D) 7 kilometres, West Direction

Ans: (B)

Sol: The movements of Kishenkant are as
shown in figure

10 km

AtoB,BtoCandCtoD
AC=(AB-BC)=(10-6) km=4km
Clearly, D isto the North-East of A
.. Kishenkant’s distance from starting point
A

AD = /AC? +CD?
= J(4)?+(3? = y25=5km

So, Kishenkant is 5 km to the North-East
of his starting point

Two Mark Questions(Q06-10)

06. Theinfinitesum 1+2+2 410,25,
777 P
- - equals
Ans: 1.8to 2

Sol: We have to find the sum of the series
4 9 16 25
+—+—+—+—+
7 77 7 7

Putting x = % we get

1+ 22X+ 3+ 45+ 5% + - - - - -
s=1+4x + 9x* + 16x° + 25x*
SX=X+4x*+ 3+ 16x +-----

S—sX=1+3x+5x°+ X+ X +-----

X(S—X) =X + 3+ 5+ Tx* +------
(S—X) X(S—X) =1+ 2x + 2 + 23+ -

(1-x)?s= 1+£; since |x| <1
1-x

4 1+x

S -x?
We may use it as direct formulafor solving
thistype of problem
Substituting x = % we get
1
7 _8x343_ 49
( 1j3 © 7x216 27

1+
S:

1-=
7

X _y z

3a+2b 3b+2c 3c+2a
and c are in continued proportion and b, c,
a are in continued proportion, then

X vy z.
4+ +—is
a 2b 3

in continued proportion means b? = ac)

07.

=5andab

(- a band c are
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(A) 55% (B) 25

1 5
© 46 (D) 456

Ans. (D)
Sol: Given that a b, ¢ are in continued
proportion = b® = ac -------- (1)
Also b, ¢, aarein continued proportion
= % = al —------ )
From (1) and (2)
b%c?=a’bc = & = be ------- (3)
Conditions (1), (2) and (3) can only be
satisfiedwhena=b=c=k (say)

X_Y_ 2 5 X Y _Z2_o5
5k 5k 5k k k k
x, ¥y, z_x 1y 1z
a 2b 3¢ k 2k 3Kk
=25+§+§
:25><11:§:45§

6 6 6

08. Rasputin was born in 3233 B.C. The year
of birth of Nicholas when successively
divided by 25, 21 and 23 leaves remainder
of 2, 3 and 6 respectively. If the ages of
Nicholas, Vladimir and Rasputin are in
arithmetic progression, when was Vladimir

born?
(A) 3227 B.C (B) 3229 B.C
(C) 3230B.C (D) 3231B.C
Ans. (C)
Solution: The year of birth of Nicholas
25 21 23
VL

2 3 6 = 3227
The ages of Nicholas, Vladimir and
Rasputin arein A.P
The ages of Nicholas Vladimir  Rasputin
3227 ? 3233

Nicholas+ Rasputin
2

=3230B.C

- Vladimir age =
_ 3227+3233

09. Recent studies have highlighted the
harmful effects of additivesin food (colors,
preservatives, flavor enhancers etc.). There
are no synthetic substances in the foods we
produce at Munchon Foods - we use only
natural ingredients. Hence you can be sure
you are safeguarding your family’s health
when you buy our products, says Munchon
Foods. Which of the following, if true,
would most weaken the contention of
Munchon Foods?

(A) Some synthetic substances are not
harmful

(B) Some natural substances found in foods
can be harmful

(C) Food without additives is unlikely to

taste good
(D) Munchon Foods produces only
breakfast cereals

Ans:. (B)

Sol: Munchon’s contention is that buying their
products safeguards health. To weaken that
argument we can show that, for some
reason, their foods might not be healthy.

So think about an alternative cause

10. To open a lock, a key is taken out of a
collection of n keys at random. If the lock
is not opened with this key, it is put back
into the collection and another key is tried.
The process is repeated again and again. It
is given that with only one key in the
collection, the lock can be opened. The
probability that the lock will open in ‘n™
trail is
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w (2] @ ("
n n
(C)1- (n_—ljn
n
Ans. (C)

Sol: Probability that the lock is opened in atrail
is % (since there is exactly one key, which

opens the lock)
.. The chance that the lock is not opened in

aparticular trail =1 - 1

n
P(lock is opened in n™ trial) = 1~ P(lock is
not opened in ntrias)

] {8

Technical Questions
OneMark Questions(Q11-35)

11. The number of minterms at the output of
a5-input exclusive OR gateis

Ans. 16

5
Sal: 2? = 3—22 =16 number of minterms.

12. A single channel Analog Cathode Ray
Oscilloscope is operated in X-Y Display
Mode. An ellipse with major axis in 2™
and 4™ Quadrant and rotating in anti-
clockwise direction displayed on the
screen. The Y-intercept is at 2 div and
Ymax 1S @ 4 div. The phase difference(in
degrees) between Vertical and Horizontal
input signalsis

Ans: 330
Sol:
. Y A
=360— sin!| — N W
=360 — sin (2/4) \j
=360 — 30 = 330°

13 [ ]1-x*|dx =

Ans: 12
2 2 .
Sol: j_2|1—x4 |dx = 2j0|1—x4 ldx (-1-x*]is
even function)

= Z{J:(l— x*)dx — Lz(l— X oix}
=12

14. Consider the following network.

40 4H

A111%
||

10sin ot 1c
- 4

The average true power dissipated in the
circuit at resonanceis (in watts)

Ans. 12.5
Sol: Here %:16:R2

=wo = 1 =1rad/sec and

JLC
Z=R=4Q =Ry
V. _10£0° _540°
z 4 2

| ACE Engineering Academy >> Hyderabad | Delhi | Bhopal |Pune | Bhubaneswar | Bengaluru |Lucknow |Patna | Chennai | Vijayawada | Visakhapamam | Tirupati




E ing Academy Instrumentation Engg
2
10k
2 o5 A — A2 — C
£ = x4 =12.5W =
2 X 10k >
V2 V,iE W 00\ oV,
— v, [* E
_’I
15. A signa x[n] is having DFT X[k] whichis 'D 10k _
given below: fig()
Step (1): KCL at V3
{,3,.—4, 0, 2} (—){5, X4/, [+, = 0 ---—--- (1)
-T1. 839, X3 , 878—]14} Vi _V1 . Vi _V1 . (2)
- 10k 10k
Thevaueof xgis 2V —2V/{ = 0 —oeeev 3)
Ans. 4 - VizVi=—()
Sol: Using Co*njugate symmetry e (2)
X[k =X [N-k] HereN=5 V= 14 Re Vi
X[1] =X'[4] =8.78+j1.4 R,
X[3] =X*[2] =-1.28 +j4.39 10k
1 4 :{1+_:| V| = 2V| """" (5)
Xo=— Y X[k] =4 10k
Nz R
Vis (6)

16. In the Op-amp circuit shown in figure
terminal ‘A’ is grounded, terminal ‘C’ &
‘E’ are shorted and a common input
signa V; is applied at both the terminal
‘B> & ‘D’. If the output voltage, Vo is

obtained at terminal ‘E’ then ﬁ will be

10k 10k
Ao—MW AW o C
3 .
+
B o—WW AW ° D
10k 10k
fig.

Ans. 2

Sol: As per the data given, the resultant circuit
is shown in fig (1). i.e the resultant
circuit is a two input closed loop non
inverting amplifier

17. Consider the following networks

8A
20V —E_I_J: N 14 A
fig. ()
*—p—
v N ;:l-l 60V

fig. (b)

The network ‘N’ contains only resistances.
Use the data given in fig.(a@) and find the
voltage ‘V’ in fig.(b) (in volts)

Ans: - 30

Sol: By Homogeneity, Reciprocity principles
to figure (a) and by reversing the source
polarities
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Ans:
Sal:

19.
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Ans: 0.99
12A N -1 o =% u? _
+ Sol: = whereu =
x| - ud) e (2e?
Figure. C ® f
— =—=24 =07
= lsc= 12A o, f o §=0
From figure (a), R at port (1) = 0.99
:>Rth = @ = EQ ; . .
8 2 20. Determine the function of the following
So, Norton’s equivalent of figure (b) circuit
Square pulse
+ o
_ Input
y v 320 G 19A t=t t=t
+
e 12A . Delay: AT 5
ByKVL =V +30=0 F
=-30V B
0 (A) Negative Edge detector, which
N K J — [ cs produces a Negative pulse of width
R(s) - P s+3 AT
(B) It shift the input square pulse by AT
(C) It inverts the input pulse and shifts it
The value of Kp such that, the closed loop by AT N _
system time constant is one sixth of the (D) It produces a positive pulse of width
open loop time constant is ATatt=1t
15 Ans: (A)
OLTF time constant is 1/3 sec Sal: It produces a pulse at Negative Edge of the

The CLTF time constant is 1/(3+10Kp)
So,

1/(3+10Kp)= (1/6)(1/3)

3+10Kp=18

Kp=3/2=15

An accelerometer has a damping ratio of
0.7 The ratio of steady relative
displacement to amplitude  of Input
displacement for the value of frequency
ratio 2.451s .

input a t = t,. It is a Negative edge
detector.

Input
A— I
B — ——
'+ Negative edge
detector
F
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21. A RTD having initia resistance of 100Q
IS incorporated in a circuit as shown in
figure.

139Q

100v () (A)

RTD

If resistance temperature coefficient value
of RTD is 0.0039/°C then the reading of
Ammeter at 100°C is

(A): 13mA

(B): 0mA

(C): 10mA

(D): 100 mA

Ans: (B)

Sol: At 100°C RTD resistance is 139Q so
bridge is balanced so current through the
ammeter is OA. Option (b) is correct.

22. In the following program “DCX B”
Instruction doesn’t affect the flags, then
which of the  following logic is used to
check whether the BC value has become
OOOO0H or not.

LX1 B, 0005H
LOOP: DCX B

IJNZ LOOP.

(A) MOV A,C
CMPB

(B) MOV A,C
SUB B

(C) MOV A, B
ORA C

(D) MOV A, B
ANA C

Ans. (C)

Sol: ‘DCX B’ doesn’t affect flags, hence ‘B’
value is stored in A register and ‘OR’ ed
with “C’ register.

23. Consider the following statements

(A)Inductor and capacitor stores energy
only for A.C. excitations

(B) In source free circuits the energy is
maximum in steady state

(C) Tellegen’s theorem is valid only for
linear networks

(D) For RL-impedance function, poles and
zeros are alternate and lies only on the
negative real axis and nearest to the
originis zero.

Which of the above statements are/is true

(A): aand (B):bandc
(C):candd (D): only d
Ans. (D)

Sal:

(A)Inductor and capacitor will store
Energy for al the time varying
excitations including d.c during the
transient period

(B) In source free circuit energy is zero
during the steady state, provided t is
finite.

(C) No limitations on the circuit elements
for applying the Tellegen’s theorem
(D)RL - impedance function must have
aternate poles and zeros on negative
real axisand  nearest to the origin is

the zero.
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24. For the process figure shown the output of
the DC motor is

vV | Output
+<>_ [1000rpm |10 ( km { 9 T
I 100 rpm/v
(A) 200rpm (B) 300 rpm
(C) 100 rpm (D) 400 rpm
Ans: (A)

Saol: C(t) = (Flljmo rpm = 200 rpm

25. The negative feedback  systems
performance at lower frequencies indicate
(A) Stability
(B) Noise performance
(C) Steady state
(D) All of the above

Ans: (C)

Sol: At low frequency zone, low freguency
corresponds to time being large. It
indicates steady state behaviour of the
system. The lower frequency range
indicates steady state error behaviour.
Lag compensator works to reduce steady
state error as it has pole a lower
frequencies.

26. For Block diagram shown in figure the
Zigler nichols setting for proportiona

Controlleris
RE_,, k=1 1/-100° ce
+ p— 6
1,-80°
(A) 2.7 (B) 3.6
€3 (D) 6

Ans: (C)

Sol: For the Block Diagram ultimum gain K, =
6. So, Zigler nichols setting for
propotional controller is0.5x6 =3

27. If X _cos( j+|sm( jforr—l 2,
3 3

3, .... Then Xj. X5. X3 .... (upto infinity)

equa to
(Where, i = v-1)
(A)-1 (B)1
© 1 (D) —+|£
Ans. (C)
Sal: X —cos( )+sin (%)ze{;j r=1,2, 3,
X1. X2. X3 ... ei”[??*?* ..... j —elg =1

28. The Routhian array of the system is given
below. Identify the true statement
corresponding to the system.

Sl1 1
4 4

(A) Tworootsareat S=+j1

(B) No roots are in RHP (Right Half of S-
plane)

(C) Oneroot in LHP

(D) All of the above

Ans: (D)
Sol:
1 1
& 488 48
st 62— 0%+ Onetimerow of zeros
/1 0
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AE=45+4
=<+1
d(AE) _og
ds
So, the C.E roots are located as shown
below
jo
j1 RHP 0 polesin RHP
1inLHP
. R 2jo-axis
) 'G
_j]_

29. If the probability of hitting a target is %

and if 10 shots are fired, what is the
conditional probability that the target
being hit atleast twice assuming that

atleast one hit is aready scored?
(A) 0.6999 (B) 0.624
(C) 0.892 (D) 0.268
Ans: (A)
Sol: P> 2 x > 1) = Ax22)
P(x >1)
_ 1_qn _ npqn—l

Ay
©

30. An input signd x(n) = (0.5"u(n)

produces the output as y(n) = d[n] — 25[n—
1]. Then the nature of the transfer function
is

= 0.6999

(A) FIR and linear phase
(B) FIR but not having linear phase
(C) IR and linear phase
(D) IIR but not having linear phase

Ans: (A)
Sol: H(z) = Y@
X(2)
o 1-277
1/1-0.5z"
h[n] =3[n] — 2.5 8[n-1] + 3[n— 2]
h[n] even symmetric about its midpoint
.. FIR & linear phase

=1-25z1+272

31. For which value of o the following system
of equations is inconsistent?
3X+2y+z=10
2x+3y+22=10
X+2y+a0z=10

7 -7
A) — B) —
()5 (B) =
-5 5
C) — D) —
©) 2 ()7
Ans: (A)
3 21
Sol: 12 3 2/=0
1 2 a
= 3Ba—-4)-2(20-2) +(4-3)=0
=50-7=0
7
e
5

32. In the Op-amp circuit shown in figure,
if the Op-amp has an open loop gain of 10,
infinite input resistance and zero output
resistance then output voltage Vo is

10k
AN

0
+ VY—WO
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(A)-5V (B) 10V
(C) - 4.166V (D) 4.166V
Ans: (C)
Sol: Step(1):

The general formula for output voltage in
an op-Amp circuit is
Vo=AoLVida=AoL(V1-V2) =10(0-V>)
=-10V, -------- (1)

Step (2):
KCL at nodeV5:
5V—V2+VO—V2:o ________ 3)
10K 10K
5V-VA4+V~Vr=0 ------- 4

5V+ 2 +V, +—2=0 ----—--- (5)

Vo= -5Vx g = —4.1666V ------ @)

33. In forward biased photodiode, with
increase in Incident light intensity, the
diode current will
(A) Increases
(B) Remains constant
(C) Decreases
(D) Remains constant, but the voltage drop

across the diode increases

Ans. (A)
Sol: In forward bias diode acts like ordinary
pn-junciton diode

avp

o = o [e“KT —1} In forward bias

majority carriers aso support the
conductivity. So overall current increases
but the increasesis small.

Ans:
Sal:

35.

Ans:
Sal:

Which of the following can be the eigen
signal of an LTI system?

(A) €™ u(t) (B) e
(C) cos2t (D) sindt + cos8t
(B)

If the input to a system is its eigen signa,
the response has the same form as the
eigen  signd

The best resolution of Three and half digit

digital multimeter is . The operating
Voltage Ranges are: 0-2V,0-20V,0-200V.
(A) 2Mv (B) ImV
(©)3mv (D) 0.5mVv
(B)
For 31

2

1 1

=—=—=1mV
10" 10°

N = No. Of full digits

Two Marks Questions(Q36-65)

36.

12V—

Consider the following network

1%
2l ¥=0

20 4Q§ Ve 1F

The switch is in position ‘1’ for a long
time and it is moved to position ‘2" att =
0. Determine the time “t” at which 75 % of
the stored energy to be delivered by the
capacitor to resistors (in sec)

Ans: 1.2to 1.5
Sal: Ve (0) = (—jAV =8V =V¢ (0+)
2+4

12
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Ans:

Sol:

Engineering Academy :11: Instrumentation Engg
20 ain)={4,0,24,0,36,0, 16,0, 48,0, 0, 0,
16, 0, O, 0}
. g(2)=24
03 Vem 1F 20 F=—v . . . .
-l = _¢l 38. Given the differentia equationy = x -y
with initial condition y(0) = 0. The value

for t>0
T = Req.C = (4//4).1 = 2seC
V(t) = vO e’ =8 'UZ(V) for 0<t<w

Ec(t) = = cv == 1(8e‘“2)

:32.e J for 0<t<o

= 1 = 1sec
Letatt =t;, 75% of the stored energy to
be delivered by the capacitor to Resistors
= 25% of the initial stored energy
remined in the capacitor

_tl
= Ec(t1) = Eco. €7

—ty

= 25% of Eco= Eco. e’

-4

25

= E.ECO = ECO' eTE
= 100
e E = =
25

=t =t lnd =1xlogd sec
= t; = 1.386 sec

Let x[n] = h[n] = {2,6,0,4}. If g[n] =
X[n/2] =+ h[n/2] assuming zero
interpolation thevalue of g(n) at n =2 is

24

x(2) 20600040
h(n/2) >2 0600040

Using sum by column method

Ans:

Sal:

39.

of y(0.1) calculated numerically upto the
third place of decimal by the 2" order
Rung(-}Kutta method with step size h =

0.005

Given y'=x-y

Alsogiveny(0)=0and h=0.1

y(0.1) = ?

Letxg=0, ;=% +1h=0+0.1=0.1
The 2™ order Runge-Kulta method is
given by

Yyr=Y

where k; = h f(xo, o) and
ko=hf(xo+h, yo+ki)
ki=(0.1) [X- Yo] =(0.1) (0-0)=0
ko = (0.1) [(Xo + h) — (Yo + ki)]

= (0.1)[0+0.1-(0+0)] = 0.01

yi=y(0.1) = 0+ * ~(0+001)

1
(X1) = Yo+ 23 (ke + ko)

001

2
= 0.005

The gain margin of the system for
Koperaﬂng = 0.4 |S """"

A

—a

-3 -1

7\ /N \ O

k=04
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Ans. 30 +Ve = 12V
Sol:
C.E= S+45°+3s+k=0
1 3
S|4 k
s'|12-k 0
4
sk
k 12
GM = K mar ﬂ =30 Ans: 4.8t05.0
operdting " Sol: Step(1):
KVL for the input loop of circuit shown
40. Consider a digital message having a data in fig(a)
rate of 8kbps and average energy per bit V1h=lg R = Vge —IgRg = 0 ------- (1)
0.01 (unit). If this message is transmitted VARV y I
using QPSK modulation (having initial le= N @[ le= m]
phase of carrier as n/4) then minimum RE+1+TB

separation distance in signal space is ——
(units).

Ans: 0.2

Sol: Minimum distance in signal space for
QPSK having an initial phase of 45° with
carrier = 2\/E_b = 0.2 (units)

41. A classical biasing arrangement for a
silicon transistor having Vge = 0.7V and
B = 100 is shown in figure, the value of

V1h required to establish avoltage drop of

V . )
—C€ across Rg  with the % resistance

E
ratio of 5.73 is [When Vi, & Ry, are
Thevenin equivalent voltage & Resistance
at Base node of BJT in the given circuit]
(Volts)

fig(a): Thevenin equivélent as the given

circuit
V= VecR2
R, +R,
RTh=R1//R2
Step (2):
But IR = vee = [ Ym = Vee IR (3
3 R,
Re +
1+
(.. Given that voltage drop across
Y/
R =—CC
E= g )
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=Y
2
(VTh — VBE) — Vcc _____
Ry Ly W Y _Ry, =Ry =20Q =040
Re|1+] - | —— | 5
R \1+PB
v 1 43. A fair coin is tossed until one of the two
Vh = %[N 5.73x EJ +Vge - (9) sides occurs twice in a row. The
probability that the number of tosses
Vn = 4.92693V ------- (6) requiredisevenis
42. Consider the following network Ans 0.66t0 0.67
Sol: A ={HH, HTHH, HTHTHH, .......... }
B={TT, THTT, THTHTT, ............ }
1 1
P(A)== & P(B) = =
(A) 5 (B) 3
2A 2
P(AorB)=—
3
The Thevenin’s equivalent resistance seen 44. The inductance of a moving irozn
from the load terminas a, b is instrument is given by L = (10 + 50 — 6)
(inQ) uH, where 0 is the deflection in radius
from zero position. The spring constant is
Ans; 0.4 12 x 10°° N-m/rad. The deflection of the
Sol: Evaluation of Ry, by case (3) approach instrument for a current of S5A s
' (in radian)
2y
Ans: 1.6t01.7
1edt lgpdig, 59 g2)
Sol- p=2_d0 — 2 " do
Kc 12x10°°
6 =1.69 rad
Nodal V+2, +X_| =0 45. The Quantum efficiency of a particular
1 2 silicon APD is 80% for the detection of
T (1) radiation at a wavelength of 0.9 um.
2 X When the incident optical power is 0.5
_ (V-0 A 5 uW, the output current from the device
W= T A (2 (after avalanche gain) is 11pA. The
Equation (2) in (1) multiplication factor of the photodiode
3V under these conditionsis .
| = 7+V
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Ans: 37to0 38
Sol: Quantum efficiency (Q) = fae — e
Tt q
Po
(Epy)
= Iﬁxﬁ = ﬁx Re
a Po q
Q= EX Re = Re= Iﬁ
q Po
Re = 0.581 A/W lpy = 0.581 A/W

x0.5x10° = 0.291 pA

But [app = M.1p4
M =378

46. In the amplifier circuit shown in figure, a
silicon transistor with hje = 2.5 kQ and hye
=100 is used. The value of Emitter bypass
capacitor, Cg required to establish the
lower 3-dB frequency at 100Hz is

pF.
+10V

RcéSk

|||||
i
|
§c
||||

Ans: 22.14463 (22.00 to 23.00)
Sol: Genera formulafor Lower 3dB frequency

with reference to emitter bypass capacitor,
Ce is
= 2; ———— (1)

nR.C.
That means, for the estimation of Cg, the
equivalent resistance at emitter section

fL

Step (1): Equivalent Circuit for the estimation
of Rg:

[ Xuy)

AW
Pyl
w

AW

Rs

5
=

l=lg= (1+h,)ls
h, . R/ Ry
1+h,, 1+h,,

RE:

_ 2.5k By 5k // 100k

101 101
= 71.89757 Q ------- (4)

Step (2):
Estimation of Cg:

-------- ©)

Consider fy = ———
2nRC¢

1
2nR.f,

= e ©)
21t x 71.89757Q x100Hz

Ce = 22.14463 pF -------- ©)

2CE:

47. The process control has input and output
as shown below. Then the gain and phase
shift provided by this processis.

2sint——y process ——»0.4sin (t-1.55)

(B) 0.4, -89°

(A) 0.2, -89°
(D) 0.4, -1.55°

(C) 0.2, -1.55°

(Re) of the given amplifier isrequired
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Ans: (A) 48. If the capacitive Transducer has 5% error.
Sol: Gain of the system is the ratio of according to the 8085 program what is the
magnitude of o/p to that of i/p. correct LED pattern?
Output = Mgs[2] sin (t + dsys + dirp) (A) FAH B) AAH
Mgs(2) = 0.4 Mg =0.2= gain (C) FFH D) OOH
o, — 15510 __go
T
Vref =5V
D, DO DO‘ °
L Do O A > * | LED 0O
7 oo oP .
‘ + V,| ADC Input cMgA Device .
_ 8 hit D, Device | Dy bo: OUT 20H| D7 D, [ *
] HLT 1 :
Addreess — 80H Addr-20H + | LEDO7
LED CARD
(Active high)
(A) FAH B) AAH Sol: The characteristic equation is A —A — 5=
(C) FFH’ D) 00H 0. we have M? - M - 5| = 0 (using cayley
_ Hamilton theorem)
Ans: (C) c Multiplying both sides by M.
Sol: Vo=E. - = (100) (0.05) = 5V weget, M\"-M"-5M =0

ADC O/P = FF [asfull scale]

According to program:

ZF =1, so jump to go: ‘A’ = FF will be
transfer to 20H port. At that all LED’s will
be ‘ON’. So, “FFH”.

49. Let M be the matrix E 31] Which of

the following matrix equations does M
satisfy.

(A)M3+3M +51 =0

(B)M3*-M?-5M =0

(C)M*-3M?+M =0

(D)M?*-M +51 =0

Ans: (B)

50. A signal x(t) is band-limited to 40 Hz and
modulated by a 320 Hz carrier to generate
the modulated signa y(t). The modulated
signal is processed by a square law device

to produce  g(t) = y*(t). The minimum
sampling rate required for g(t) to prevent
aliasingis

(A) fs>80Hz

(B) fs> 1440 Hz
(C) 180 < fs < 186.67 Hz

(D) 360 < fs < 373.33 Hz
Ans: (D)
Sol:
— 3| Modulated at 320 Hz » Squarer [
() y(t) 1)

Since y(t) is a band pass signa, f, = 280

Hz & fy =360 Hz
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Largest integer K
i 360

f,—f, 360-280
For minimum fs we require
2ty <f < 2,
K K-1
180 < f5< 186.67 Hz
Since g(t) is a band pass signal f| = 560

Hz & fy =720 Hz

For minimum fs, we require
360 < fs< 373.33 Hz for g(t)

In the amplifier circuit shown in figure, a

silicon transistor with hge = 100, he = 1K,
hre = hoe = 0 is used. Assume the inverting

amplifier hasinfinite input resistance and
zero output resistance, with A = A, = -
1000. If a negative feedback of feedback

factor g = L is implemented as shown,

5l

the value of % approximately is

?+Vee
R(é 1kQ
- +
¥ Inver'[_lr)g
1O \_/ f;\mpllfler \0/0_
Aw—{ I
Rs N =
+
6/; +  |Feed back
_ § Vi INetwork, B
1kQO=Re [
= _\7EE
fig.
(A) 99.8 (B) - 99.8
(C) - 1000 (D) 11000

Ans:. (A)

Sal:

i—

figza).
Small signal model of the given amplifier

Step (2):
From the small signa model shown in

fig(a)
Vi=-hpRe --------- 1)
= ~100x1KQY iy ~-mememen @)
Vo =AY
= 1000x100x1K Q ify ~--enenme 3)
Vf = BVO = BAVi -------- (4)
=1 1000x100x1KQ iy - (5)
= 1000x1KQ iy ~--emeov ()
Step (2):

KVL for input loop
Vs=ip [Rsthig + Vs (7)
= ip[Rsthie+1000x 1kQY] --- (8)

= [ 2kQ+1000kQ)] --- (9)

Step (3):
V, 1000x100x1KQi,
1002KQ i,

The D/A converter of a counter type ADC
has a step size of 10mV. The ADC has 10-

52.
bit resolution and have a Quantization
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error of =+ % . Determine the digital Ans: (B) -
output for an  anaog input of 4.012V. Sol: x(t) = COS(ZJ withfs =14z,
n
(A) 191H (B) 192H x(n) = COS[%J Lo = %
(C) 190H (D) 004H , o
H(e'™) =™ Thus,
Ans: (A) y(n) = cos (E _ﬂ)
Sol: —Quantization error = + —L‘Z’B =+ % = 4 16
+5mV sy = cos(%t - 1%)
— In counter type ADC, When Vi, =
4.012V, the other input of comparator :cos(ﬁ(t—O.ZS)J =x(t—0.25)
need to be 4.012V. i.e. The DAC 4
output hasto be 4.012 —0.005 = 4.007mV
_ 4007 _ 54. An AM modulated waveform in time
—> Number of steps = 10x10°% g domain is shown in the figure below:
~ 401. s(t) Standard single tone modulated
— ADCoutputis=(0110010001), waveform:
=191H 150 f-------
53. An anadog signal x(t) =co0s(0.25xt) is
passed through the following system.
Sampler » H(EY) Ideal LPF —>Y(1)
The sampler is ideal and operates at fs = . .
1Hz. Thg cut-off frequenc;rl) of the idseal Determine the_ampllt_ude and phase of the
low passfilter is fc = 0.5Hz. The transfer ?ﬁd':bonal Carrlefr which mlf[St Ee addeéjO(t;
function of the digita filter is H(E®) = © IO"e wavetorm =0 &s 1o a"e""l 70
rect(w/m)e’®*. The rlation between y(t) -mgd” f‘tgd8 waveform {i.e. - modulation
and x(t) is index = 0.8].
(A) y(t) = x(t) (A): 15.0° (B): 15,180°
% 58 - ig :00-25?;) (C): 115.20° (D): 1152180°
(D) y(t) =x(t + 0.5) Ans: (B)
Sol: From the above figure
~ Via = Viin _150-30 120 _ 2
TV _ TV, 150430 180 3
AC[1+ H] = Vmax
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AC[1+ E} =150
3

~.Ac =90 (volts)
The required condition is
S(t)=

90{1+ %cosanmt} cos(2nf t)+ A cos(2nf t)

Should have modulation index of 0.8

(90+A){1+ 60 COSZTCfmt}COSZTEfCt
90+ A

60

T 90+A

=0.8

Hence A = -15(volts)
. A =15 2180°

Additional amplitude required is 15V and
having a phase of 180°.

ATl

55. Letf (x,y) = kxy—x% —xy*for (X, y) e

RZ, where ‘k’ is a real constant. The

directiona derivative of f(X,
y) at the point (1, 2) in the direction of unit
-i j ._ 15
vector ——-—— IS —. Then
2 2 02
thevaueof k is
(A)-4 (B) 4
(C) 14 (D) 16
Ans: (B)
. 15
Sol: (grad f). a=—&%=
(grad ) NG

{ [ky - 3% — 7] T +[kx — x® - 3xy’]

ERE

56.

Ans:
Sal:

57.

Ans:
Sal:

[(Zk—6—8)T+(k—1—12)ﬂ.{%2—%}
15

2
k=4

In @ measurement system the sensor has
the first order dynamics is used to
measure temperature of a oil bath, the
time constant of the sensor is 5sec. If the
temperature of the oil  bath increased
suddenly from 0°C to 70°C the time
required for the sensor to sense 70°C is

(A) 5sec (B) 15sec

(C) 20sec (D) 25sec

(D)

Time required for the sensor to reach the
steady stateis 5t

So,ts=5t=5x5=25sec

A 3¢, 10 kVA load has a p.f of 0.342
leading. The power is measured by two
wattmeter method. The reading of
each wattmeter will be?

(A) - 1.732 kW & 7.655 kW

(B) - 1kW & 4.42 kW

(C) - 0.577 kKW & 2.55 kW

(D) 1.973 kW & 1.973 Kw

(B)

Given power is Apparent power
S=+3V, I,
10x10° =/3V, I,
10x10°

V3

=57735VA
cosp = 0.342
¢ =70°

Wi1=V_ I_cos(30 + ¢) =— 1 kW
W, =V I cos (30— ¢) =4.42 kW

VLIL:
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58. The state space model of a dynamic 59. Consider the following network
system is given below. The systemiis
< [1 17,0 A
X = X+| |U .
-2 - 1 03 10
Y= o]x E
Where X :[ 1} '
X2

(A) Controllable and Observable. stz UECRRA Gl

(B) Only controllable

(C) Only observable (A) _2 (B) 2
(D) Neither controllable nor observable. 11 11
5 2
_ © (D) -
Ans. (A) 11 5
Sol: Q:.=[B:AB]
{1 1}[0} {1} Ans: (A)
-2 -11] 1 Sol: Yo = % mhos
Q. = 0 1 :>|Q|——1 Vlvzzov
1 -1 o
The system is said to be controllable if |Q]| lh l, 10 20 I
#0where Q. = [B : AB] T, W W O;A +

|Qc| # 0 — so, controllable

QO{C} v:(9) v, 203 “Zov Vs

CA
W - A N
CA=[1 o]{_2 _J _ 10 V,=0
=[1 1] I, 10 v 2Q I,
10 ——o———A\WW— 84— AW —o—e—
Qo= 1 1 :>|Q|0:1 + -2, +
+
The system is said to be observable if |Qol Vl@) V, v§2§2
C _
Det |Qo| # 0 — s0, observable V= 10 l2
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=V =-3l------- (2
. 11
Eqgn(2)in(1) = V= Ex =3I,

1o

=Yy = -2 mhos
V,= 0V 11

1

Itisgiventhat F=F..F;

Where F(A,B,C) =X m(0, 2, 6);

Fi(A, B, C) =2m(0, 2, 3, 6)

Determine the most ssimplified function for
F,, in terms of number of literals.

(A)BC+ABC
(B) C

©1

(D) AB+BC+AC

(B)

F, must have min terms (O, 2, 6) and may
or may not have minterms (1, 4, 5, 7)

i.e. Fy(A, B, C) =2m(0, 2, 6) + d(1, 4, 5,
7) and its simplified function is

BC
AN 00 01 11 10
o[ 1| x 1]
R I N
FZZE

Let w(yi, y2) be the wronskian of two
linearly independent solutions y; and y, of
the eguation,

y'+p(X)y'+Q(x)y=0. The product of
w(y1, ¥2).p(X) =
(A) Y2Yi—YiY2
(OB A HA

(B) Y.Y1—Y.Y>
(B)RASAN

Ans:

(A)

Sol: yi+p(x)y; + Q(X)y, =0.......(D)

62.

Ans:
Sal:

63.

Y3 +P(X)y; + Q(X)y, =0.......(2)
(D) xy2—-(2) xy1

= p(X) (V1Yo —YiYs) =YY —YiY,
SW (YL Y2) PX) = Y1y, - Y5Y,

A Ruby LASER contains a crystal length
4cm. with a refractive index of 1.78. The
peak emission wavelength from the
device is 0.55um. Determine the number
of longitudina modes and their
frequency separation.

(A) 1.45x10° and 3.75 GHz

(B) 2.6x10° and 4.2 GHz

(C) 4.2x10° and 2.6GHz

(D) 2.6x10° and 2.1GHz

D
gI'h)e number of longitudina modes
supported within cavity
_2uL _ 2x1.78x0.04
A 055x10°
c _ 3x10°
2ul  2x1.78x0.04

=2.6x10°

Af = =21GHz

A submarine moves horizontally in sea
and its axis is much below the surface of
water. A pitot tube just in front of the
submarine and along its axis is connected
to the limbs of a U-tube containing
mercury and a 20cm difference in  sea
water column is observed. Find the
speed of the submarine knowing the
density of mercury is 13.6 and that of sea
water is 1.026 with respect to fresh

water?
(A) 6.26 m/s (B) 1.979 m/s
(C) 1.94m/s (D) 6.26 m¥/s
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Ans: (C)
Sol: Sea water deflection = h = 20 cm of sea
water

Flow rateV = C,,/2gh

= 0.98+/2x9.8x 20x 102
=1.94m/s

64. When the mean optical power launched
into an 8km length of fiber is 120uW the
mean  optical power at fiber output is
3uW. Calculate The signal attenuation per
km for thefiber and the overal signa
attenuation for a 10km optical link using
the same fibre with splices at 1km
intervals, each giving an attenuation of
1dB.

(A) 16dB, 20dB

(B) 2dB/km, 29dB

(C) 2dB, 29dB/km

(D) 16dB/km, 20dB/km

Ans: (B)

Sol: Attenuation = 10l oglog
0

—6
= 10109y 120x10°" | _ 16 4B
3x10°
() oL = 16dB
= @ -1 2dB/km

(if) 10km fiber will give = 20dB ,

9 spliceswill give=9dB
So signal attenuation = 20 + 9 = 29Db

65.

A thermocouple is made by using three
materidd  A,B,C where B is the
intermediate material . Sensitivity of A is
+ 19uV / °C, sengitivity of B is — 10uV
[°C and sensitivity of C is +
20pV/°C. If AB metal junction is heated at
30°C and BC meta junction is heated at
15°C then the output of thermocoupleis

(A) 420uV (B) 120uV
(C) 720pV (D) 15pV

Ans: (A)

Sal:

30°C

€aB

+
EAB

ou
Cle

Eo

15°C Ecs

+

= (19 + 10) uV/°C x 30°C
=870uVv
ecg = 4501V
now, Eq = 870uV- 450uV
=420pV
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